Contents 


Foreword . 
Sponsoring Organizations . 
List of Contributors 


Leak-Before-Break in the Pressure Tubes of CANDU Reactors P 
G. D. MOAN, C. E. COLEMAN, E. G. PRICE, D. K. RODGERS & 
S. SAGAT (Canada) 


The Role of Leak-Before-Break in Assessments of Flaws Detected in 
CANDU Pressure Tubes . 
H. W. WONG, V. K. BAJAJ, G. D. MOAN, M. ‘HUTERER & C. O. 
POIDEVIN (Canada) 


Leak-Before-Break Experiments on Heat-Treated Zr-2-5 wt% Nb Pressure 
Tubes F 
M. H. KOIKE, T. TAKAHASHI & H. BABA (Japan) 


Development of USNRC Standard Review Plan 3.6.3 for Leak-Before- 
Break Applications to Nuclear Power Plants : : 
K. WICHMAN & S. LEE (USA) 


Leak-Before-Break Application in US Light Water Reactor Balance-of- 
Plant Piping i 
B. F. BEAUDOIN, D. F. QUINONES & T. Cc. HARDIN (USA) 


xi 


- 
wal 
a 
4 
si 
5 


Contents 


Application of Leak-Before-Break to Primary Loop Piping to Eliminate 
Pipe Whip Restraints in a Spanish Nuclear Power Plant . 
M. RODRIGUEZ & A. ESTEBAN (Spain) 


Development of Criteria for Protection against Pipe Breaks in LWR Plants 
Y. ASADA, K. TAKUMI, H. HATA & Y. YAMAMOTO (Japan) 


Ontario Hydro’s Leak-Before-Break Approach to Darlington NGS Heat 
J.S. NATHWANI & J. D. STEBBING (Canada) 


Analysis of Two Simplified Methods (R6 & GE-EPRI) for Circumferential 
Crack Stability in Leak-Before-Break Applications . . 129 
PH. TAUPIN, PH. GILLES & S. BHANDARI Preece) 


Leak-Before-Break in French Nuclear Power Plants 
C. FAIDY, S. BHANDARI & P. JAMET (France) 


Leak-Before-Break in Steam Generator Tubes . 
B. FLESCH & B. COCHET (France) 


A Plugging Criterion for Steam Generator Tubes Based on Leak-Before- 
Break 181 


A. ESTEBAN, M. ¥, BOLANOS & J. M. FIGUERAS (Spain) 


Locating a Leaking Crack by Safe Stimulation 
C. E. COLEMAN, S. SAGAT, G. K. SHEK, D. B. GRAHAM &M. A. 
DURAND (Canada) 


Failure Probability of Nuclear Piping due to IGSCC ; : . 205 
F. NILSSON, B. BRICKSTAD & L. SKANBERG (Sweden) 


Comments on Probabilities of Leaks and Breaks of Safety-Related Piping in 


S. BELICZEY & H. SCHULZ (Germany) 


A Probabilistic Approach to Leak-Before-Break in CANDU Pressure 


J.R. WALKER (Cunnda) 


Experiences using Three-Dimensional Finite Element Analysis for Leak- 
M. L. VANDERGLAS (Canada) 


xii — 
95 | 


Contents 


Analytical and Numerical Crack Growth Prediction for a Leak-Before- 
Break Assessment of Nuclear Pressure Vessel . 
W. SCHMITT, G. NAGEL, A. OCKEWITZ, L. ‘HODULAK &I. G. 
BLAUEL (Germany) 


Fracture Toughness of Weld Metals in Steel Piping for Nuclear Power 
Plants 
K. YOSHIDA, M. KOJIMA, M. IIDA & I. TAKAHASHI (Japan) 


Ductile Fracture Properties for Assessing Leak-Before-Break Issues in 
Ferritic Weldments 
O. E. LEPIK & B. MUKHERJEE (Canada) 


Ductile Crack Growth of Semi-elliptical Surface Flaws in Pressure Vessels 
W. BROCKS, H. KRAFKA, G. KUNECKE & K. WOBST (Germany) 


A Leak-Before-Break Assessment Method for Pressure Vessels and Some 
Current Unresolved Issues 


J. K. SHARPLES & A. M. CLAYTON (UK) 


Recent Results of Fracture Experiments on Carbon Steel Welded Pipes . 
G. M. WILKOWSKI, D. GUERRIERI, D. JONES, R. OLSON & 
P. SCOTT (USA) 


Strength Behaviour of Flawed Pipes under Internal Pressure and External 
Bending Moment: Comparison between Experiment and Calculation 
D. STURM & W. STOPPLER (Germany) 


Fracture Behaviour of Stainless Steel Pipes Containing Circumferential 
Cracks at Room Temperature and 280°C 
C. MARICCHIOLO, P. P. MILELLA & A. PINI (Italy) 


Leak-Before-Break Verification Test and Evaluations of Crack Growth and 
Fracture Criterion for Carbon Steel Piping 
Y. ASADA, K. TAKUMI, N. GOTOH, T. ‘UMEMOTO & K. 
KASHIMA (Japan) 


Measurement of Leak-Rate Through Fatigue-Cracks in Pipes under Four- 
Point Bending and BWR Conditions ‘ 
T. ISOZAKI, K. SHIBATA, H. SHINOKAWA & S. MIYAZONO 
(Japan) 


xiii 
255 
= 
273 
3 
a WAR 
285 
a 
Fi; 
317 
329 
3 
351 
367 
379 


Contents 


Leak Rate Experiments for Through-Wall Artificial Cracks 
J. M. BOAG, M. T. FLAMAN & B. E. MILLS (Canada) 


L. A. SIMPSON, C. E. COLEMAN (Canada) & E. SMITH (UK) 


Index . 


xiv 
= 
: 413 
425 
: 
! 
pok 
4 
4 
4 


